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ozonated moisture supply a p par a tu s 

(57) Moisture supply apparatus for and associated method of delivering substantialry sterile airborne 
moisture into the Interior of a refrigerated area comprises airborne moisture generation means (7), such as a 
fog or mist generator or afr spray humidifier; water suppry means (1) arranged to suppry water to the airborne 
moisture generation means (7); deflvery means (9) arranged to deliver airborne moisture generated by the 
airborne moisture generation means fD into the interior of a refrigerated area; and means (5) arranged to 
annate water being supplied to the airborne moisture generation means (7) from the water supply means (1) 
wfthi a concentration of ozone which is sufficient to treat bacteriaridalh/ not only the water supplied to the 
eifpome rnotsture generation means (7) and the so^enerated airborne moisture delivered into the 
reWgerated area interior but also the interior surfaces of the apparatus with which the ozonated water and 
airborne motsture come into contact «»»w««r«nu 
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BftCTEMftCJCBftk. O20NATED AIRBORNE MOISTURE SOPPLY 

aggflsms am method 

This invention relates to bacteriacidal, ozonated 
moisture supply apparatus for and an associated method 
of delivering sterile airborne moisture to the 
interior of , say, a refrigerated food or other product 
display cabinet, a refrigerated store room or other 
similar refrigerated area, the apparatus being of the 
type comprising, inter alia, an airborne moisture 
generator, such as a fog or mist generator or air 
spray humidifier, connected to means for distributing 
or otherwise delivering so-generated airborne moisture 
into the refrigerated area. 

Same known forms of this . type of apparatus 
comprise means for bacteriacidally treating the water 
used to generate airborne moisture before it is 
distributed or otherwise delivered into tAe 
refrigerated area. 

One form of such known bacteriacidal treatment 
means comprises a source of UV light to which the 
water used to generate airborne moisture is exposed 
prior to its delivery into the moisture generator. 
That OV light source can also be provided within the 
airborne moisture generator and/or the airborne 
moisture delivery means in any suitable manner. 

Another form of such known bacteriacidal 
treatment means comprises a source of ozone, such as 
an ozone generator, which, again, can be associated 
with the airborne moisture generator and/or the 
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airborne moisture delivery means, to mix a 
bacteriacidal concentration of ozone with the so- 
generated airborne moisture prior to its being 
distributed or otherwise delivered into the 
5 refrigerated area. 

With both these known forms of bacteriacidal 
treatment of the so-generated airborne moisture, it 
has been found that, although the bacteria in the 
10 water used to generate the airborne moisture are 
killed to a significant extent, the interior surfaces 
of the components of the moisture supply apparatus, 
particularly those of the airborne moisture generator 
and associated components downstream thereof, 
15 eventually become contaminated with bacteria, because 
the bacteriacidal effect of the OV light or the ozone 
concentration within the airborne moisture is 
insufficient to kill . all the bacteria within the 
apparatus and, also, because such components are 
20 recontaminated with bacteria in air introduced into 
the apparatus for distributing the so-generated 
airborne moisture - 

Accordingly, it is an object of the present 
invention to provide bacteriacidal, ozonated airborne 
moisture supply apparatus and an associated method 
which overcome, or at least substantially reduce, the 
disadvantages associated with the known types of 
moisture supply apparatus discussed above. 



25 
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in accordance with a first aspect of the 
invention, there is provided moisture supply apparatus 
for delivering substantially sterile airborne moisture 
into the interior of a refrigerated area, which 
35 apparatus comprises: 



(1) airborne moisture generation means , such as 
a fog or mist generator or air spray 
humidifier; 

(2) water supply means arranged to 
supply water to said airborne 
moisture generation means; 

(3) delivery means arranged to 
deliver airborne moisture 
generated by said airborne 
moisture generation means into 
the interior of a refrigerated 
area; and 

(4) means arranged to ozonate water 
being supplied to said airborne 
moisture generation means from 
said water supply means with a 
concentration of ozone which is 
sufficient to treat 
bacteriacidally not only the 
water supplied to said airborne 
moisture generation means and the 
so-generated airborne moisture 
delivered into the refrigerated 
area interior but also the 
interior surfaces of the 
apparatus with which the ozonated 
water and airborne moisture come 
into contact. 

Preferably, the apparatus further comprises air 
ozonation means arranged to ozonate air being pumped 
by, say, a fan into the airborne moisture generation 



„ M , vher e the oaoaated air la mixed «"h the 
!Jd water fro. the water ozonation means, to 
— and hence bact.ri.cid.Uy ateriXe 
librae moistere for aubaequeat delivery -to the 
derated area interior* the d -ery mean ..J* 

^ ^.JT^— Z eoaore that the 
7ZZ'^: derated io the eirborne moUtare 
meaM U eobetantially fully ozonated 3 net 
rr/to"^ delivered iato the reflated 
area interior. 

such moistnr. aappl, -PP."". ia accordance with 
the f irat aapect of the ^^T^Z 

r^daai water aot sapplied to aaid >^^Z 

t« t-his manner, ana oecause 
^nrAfion means. in tnxs. wauuv ' 
9 ^ tTe ozonated water usually decomposes to 

ozone m cne «av«*»ww . Anv • 

In an embodiment of the moisture supply apparatus 
in accordance with the first aspect of the xnventxon 
the oto^ted airborne moisture delivery means is 
arranged to deliver ozonated airborne moisture to the 
arrang olttrali ty of refrigerated areas, in 

interiors of a plurality ...—i-ted with it 

v »» „ M each such area may have assocxated wxm * 
whxch «Be each su fQt 8Upplying 

air ozonation means , a» r: ft . 
Toaated air to the airborne moietare generate 



means . 
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„ accordance with a aecond aspect of the 
motion, there ia provided a «**»d J* 
hacteriacidally treating apparata. arranged to delrver 
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airborne moisture to the interior of a refrigerated 
area and including airborne moisture generation means , 
such as a fog or mist generator or air spray 
humidifier, water supply mean6 arranged to supply 
5 water to said airborne moisture generation means, and 
delivery means arranged to deliver airborne moisture 
generated by said airborne moisture generation means 
into the refrigerated area, which method comprises 
generating airborne moisture in said airborne moisture 

10 generation means from water supplied thereto from said 
water supply means and delivering the so-generated 
airborne moisture into the interior of the 
refrigerated area via said airborne moisture delivery 
means, wherein the water supplied to said airborne 

15 moisture generation means is ozonated to provide a 
concentration of ozone therein which is sufficient to 
treat bacteriacidally not only the supply of water to 
said airborne moisture generation means and the so- 
generated airborne moisture delivered into the" 

20 refrigerated area but also the interior surfaces of 
the apparatus with which the ozonated water and 
airborne moisture cane into contact. 

Preferably , air, which may be pumped, for 
25 example, by a fan, to the airborne moisture generation 
means where it is mixed or otherwise combined with the 
ozonated water being supplied thereto to thus generate 
ozonated, and hence bacteriacidally sterile, airborne 
moisture for delivery into the refrigerated area 
30 interior, is also ozonated in order to re-ozonate 
ozone-depleted water fed to the airborne moisture 
generation means, thereby ensuring that the so- 
generated airborne moisture is substantially fully 
ozonated just prior to its being delivered into the 
35 . refrigerated area interior. 
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In this manner, substantially all the interior 
surfaces of the apparatus, for example those of the 
water ozonating means and of the other apparatus 
components, such as the airborne moisture generation 
means and airborne moisture delivery means, as well as 
any piping or ducting connecting such means together, 
are treated bacteriacidally, to eliminate 
substantially any surface bacteria, thereby 
preventing, or at least substantially inhibiting, any 
bacterial growth during operation of the inventive 
apparatus and associated method* 



Any residual water not supplied to the airborne 
moisture generating means, may be recirculated for re- 
15 ozonation and subsequent recirculation, as discussed 
above. 

Also, ozonated airborne moisture may be delivered 
by the delivery means to the interiors of a plurality 
20 of refrigerated areas, in which case, ozonated air may 
be supplied to the airborne moisture generation means 
at each such area. 

The invention also provides a point of sale, 
25 refrigerated display cabinet associated with or 
incorporating the inventive moisture supply apparatus 
in accordance with the first aspect of the invention* 

A third aspect of the invention resides in 
30 moisture supply apparatus for delivering substantially 
sterile airborne moisture into the interior of at 
least one refrigerated area, which apparatus 
comprises: 



35 



(i) water supply means; 



(ii> airborne moisture generation means 
arranged to be supplied with water from said water 
supply means; 

(iii) means arranged to ozonate water being 
supplied from said water supply means to said airborne 
moisture generation means; 

(iv) delivery means arranged to deliver 
ozonated, and hence substantially sterile, airborne 
moisture generated by said airborne moisture 
generation means into the interior of said at least 
one refrigerated area; and 

(v) means arranged to recirculate back to said 
water ozonating means for re-ozonation any residual 
water not supplied to said airborne moisture 
generation. means. - 

Preferably, an airborne moisture generation means 
may be associated with the or each refrigerated area, 
in which case, the apparatus may further comprise air 
ozonation means arranged to ozonate air being pumped 
by, say, a fan into the or each airborne moisture 
generation means where the ozonated air is mixed or 
otherwise combined with the ozonated water from the 
water ozonation means, to generate ozonated, and hence 
bacteriacidally sterile, airborne moisture for 
subsequent delivery into the refrigerated area 
interior by the or each delivery means. In this 
manner, ozone-depleted water from the water ozonation 
means can be re-ozonated, to ensure that the airborne 
moisture generated in the airborne moisture generation 
means is substantially fully ozonated just' prior to 
its being delivered into the or each refrigerated area 
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interior . 

Thus, and as the ozone in the ozonated water 
usually decomposes to molecular oxygen within 
approximately 10 minutes, any residual water can be 
re-ozonated and recirculated to the airborne moisture 
generation means. This is particularly important when 
several refrigerated area interiors are located 
remotely from each other and are supplied with 
ozonated, and hence substantially sterile, water which 
can then be converted into ozonated airborne moisture, 
subject optionally to further ozonation or re- 
ozonation by ozonated air, for subsequent delivery 
into the refrigerated area interiors. 

in an embodiment of moisture supply apparatus in 
accordance with the third aspect of the invention 
defined above, the water ozonation means is arranged 
to bzonate water from the water supply means with an 
ozone concentration which is sufficient to treat 
bacteriacidally not only at least some of the water 
supplied to said airborne moisture generation means 
and the so-generated ozonated airborne moisture 
delivered into the interior of the at least one 
refrigerated area but also the interior surfaces of 
the apparatus with which the ozonated water and 
airborne moisture come into contact, particularly if 
optional ozonated air is used in the airborne moisture 
generation means. 

A fourth aspect of the invention resides in a 
method of bacteriacidally treating apparatus arranged 
to deliver airborne moisture to the interior of at 
least one refrigerated area and including airborne 
moisture generation means, such as a fog or mist 
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generator or air spray humidifier; water supply means 
arranged to supply water to said airborne moisture 
generation means, and delivery means arranged to 
deliver airborne moisture generated by said airborne 
5 moisture generation means into at least one 
refrigerated area, which method comprises generating 
airborne moisture in said airborne moisture generation 
means from water being supplied thereto from said 
water supply means and delivering the so-generated 

10 airborne moisture into the interior of said at least 
one refrigerated area via said airborne moisture 
delivery means, wherein the water being supplied to 
said airborne moisture generation means from said 
water supply means is ozonated and any residual water 

15 not supplied to said airborne moisture generation 
means, is recirculated for re-ozonation . 

. Thus, and as ozone in the ozonated water usually 
decomposes to molecular oxygen within approximately 10 
20 minutes, any residual water can be re-ozonated and 
recirculated to the delivering means. 

Preferably, air, which may be pumped, for 
ex a mp le, by a fan, to the or each airborne moisture 

25 means where it is mixed or otherwise combined with the 
ozonated water to thus generate ozonated, and hence 
bacteriacidally sterile, airborne moisture for 
delivery into the or each refrigerated area interior, 
is also ozonated in order to re-ozonate ozone-depleted 

30 water being fed to the or each airborne moisture 
generation means, thereby ensuring that the so- 
generated airborne moisture is substantially fully 
ozonated just prior to its being delivered into the 
corresponding refrigerated area interior. 
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associated with the refrigeration system of the or 
each refrigerated area. Then, the airborne moisture 
generator means may be refilled with freshly-ozonated 
water, to sterilise bacteriacidally the interior 
5 surfaces thereof, and that water may then also be 
drained away. In this manner, any associated drain or 
drainage system through which the ozonated water is 
drained, is also subjected to bacteriacidal 
sterilisation . 

10 

The airborne moisture generation means can be 
used to generate ozonated airborne moisture as, say, 
a fog or mist in a manner which represents an 
improvement in previously-known airborne moisture 

15 generation means, Previously, such known airborne 
moisture generation means generate ozonated airborne 
moisture by firstly ozonating a reservoir of water and 
then the so-ozonated water is subsequently converted 
into ozonated airborne moistufe, such as a fog or 

20 mist. This known arrangement tends to be inefficient, 
in that, firstly, at least some of the ozone in the 
ozonated water is lost, for example, by decomposition 
into molecular oxygen, as it is being passed to and 
through the airborne moisture generation means and, 

25 secondly, further ozone is lost from the ozonated 
water as it is converted into airborne moisture at, 
say, the spray nozzle or other moisture generating 
component of the airborne moisture generation means. 

30 Thus, a fifth aspect of the invention resides in 

a method of generating ozonated airborne moisture, 
which method comprises producing airborne moisture 
from a supply of water, ozonating a gas, such as air, 
and mixing the so-produced airborne moisture and so- 

35 ozonated gas intimately together, to provide ozonated 
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Preferably, the water from the water supply means 
is ozonated with a concentration of ozone sufficient 
to treat bacteriacidally not only the water supplied 
to the airborne moisture generation means and the so- 

5 generated airborne moisture delivered to the or each 
refrigerated area but also the interior surfaces of 
the associated apparatus with which the ozonated water 
and airborne moisture came into contact, especially, 
but not exclusively, when ozonated air is used as an 

10 option for the airborne m oisture generation. 

In all four aspects of the invention defined 
above, as well as any modifications thereof, the 
moisture supply apparatus may be purged with ozone 
during shut-down, that is to say, when the airborne 
moisture generation means is inoperative and airborne 
moisture is not being supplied to the interior of the 
refrigerated area(s)- via the delivery means. Such 
purging effectively sterilises bacteriacidally the 
interior surfaces of the apparatus to eliminate, or at 
least substantially reduce, any bacterial growth on 
those surfaces during such shut-down. The purging 
ozone is preferably provided by circulating ozonated 
water, whilst ozonated air, which is otherwise 
combined with ozonated water in the airborne moisture 
generation means, may also be used to sterilise the 
interior surfaces of the refrigerated area(s) whilst 
the apparatus is shut-down, namely when the airborne 
moisture generation^ means is in operative. 

30 \ ^ 

Also during the purging operation discussed 
above, initially the airborne moisture generation 
means may be rendered inoperative and any excess 
water, whether still ozonated or not, can be drained 
35 therefrom, for example, via a drain which may be that 
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airborne moisture. 

In this manner, the ozone in the ozonated gas is 
readily transferred to the airborne moisture, which 
5 may be in the form of minute droplets of water of, 
say, 5/i in size, to provide airborne moisture having 
a rich concentration of ozone therein. 

Accordingly, a sixth aspect of the invention is 
10 directed to apparatus for generating ozonated airborne 
moisture, comprising means arranged to produce 
airborne moisture from a supply of water, means 
arranged to ozonate a gas, such as air, and means - 
arranged to mix the so-produced airborne moisture and 
15 so-ozonated gas intimately together, to provide, in 
use of the apparatus, ozonated airborne moisture. 

The airborne moisture and ozonated gas mixing 
means may be of any suitable form, for example, a 
20 mixing chamber, whilst the airborne moisture 
production means may also be of any suitable form, 
such as a nozzle. 

It is to be appreciated that ozonated airborne 
25 moisture generation means in accordance with the sixth 
aspect of the invention may, be employed as the 
airborne moisture generation means of the apparatus in 
accordance with the first and/or third aspect of the 
invention defined above. Similarly, the method of 
30 generating ozonated airborne moisture in accordance 
with the fifth aspect of the invention may be used in 
the method in accordance with the second and/or fourth 
aspects of the invention defined above. 



35 



in order that the invention may be more fully 
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understood, preferred embodiments of bacteriacidal 
ozonated airborne moisture supply apparatus in 
accordance therewith and for performing the inventive 
methods, will now be described by way of example and 
with reference to the accompanying drawings in which: 

Figure 1 is a diagrammatic representation of one 
embodiment of airborne moisture supply apparatus; and 

Figures 2A and 2C are respective diagrammatic top 
Plan, side elevational and front elevational views of 
another embodiment of airborne moisture supply 
apparatus. * 

Referring, therefore, to Figure 1 of the drawing, 
bacteriacidal, ozonated airborne moisture supply 
apparatus comprises a supply l of nainfi J 
demoralised water and a source of ozone in the form 
of an ozone generator 2. The water supply 1 and ozone 
generator 2 are connected by respective piping 3, 4 to 
a water ozonator 5 in which the ozone from the 
generator 2 is mixed with the water from the supply 1 
to a substantial concentration. ^ 



The now-ozonated water is fed, via piping 6 to an 
airborne moisture generator 7 in the form of a fog or 

otItrT 0 / ^ hUmidifier ' WhiGh i8 ™PP"ed with 
ozonated air from an air ozonator 5' via a pipe 6' and 

3i ".I!" ° 20Dated Wat6r Md a* «e mixed or 

lis^r ^^ to 96nerate «« airborne 
-oosture in say, the form of a mist or fog. This 

airborne moisture is generated from the ozonated water 

ml 8 ai V UPPUed t0 9enerat ° r 7 * stable 
V neans, for example, ultrasonically. 



the so-generated ozonated airborne 
Thence, the so g airborne \ 

U viz '^"/^^ ^» , havin, 

..Utnre — -^ le t:« for deliveriz, 
a nozzle 10 or other «xt* area , sttc . 
the airborne moisture into . refrM, T^J 
„, a refrigerated pr<>d»rtJxBplay_____ 

shown) • r^^^^--^^* - ^^ 

tC^eTozoaator 5. the ozoze from the 
" • TTwhled thxoagh or otherwise mixed with 
T tr iply 1 to zz=h a. extent that the 
the eeter from the empt ' T ^ water 

resulting concentration of the ozo _ 
supplied to the .irbora. » mo»tere gen r ^ ^ 
airborne moiztzre distributor 9. » „ 
respect!- connecting pip »■ •. «' ^ waMr but 
treat bacteriacioally not "^"T^. vl th which 
aUo the interior .urfaces of the eppe 
the ozozeted yster. come. into 8 w>ter 

ezrfeoe. being, izter eUe those of 
ozonator S. piP^ * » » ^ .i rbor z. 

S= •£SSJnr-^ -.t „. 

At the airborne moisture generator 7, the now at 
le ast partially ozone-depleted water is re-ozonated by 
ozonated air from the air ozonator 5 . 

^.M-ia on the interior surfaces of 
Thus, any bacterxa on » wnicn the 

trrti.1* eradicated, thereby P—J 

. ,„ sterile environment xn the app** 
effectively sterxie e Kj .^- eria in the water 

sr-iss^— — 

also be killed. 



The o2one in the airborne moisture delivered into 
the refrigerated area from the distributor outlet 10 
will revert rapidly, for example within a few minutes, 
into molecular oxygen in the airborne moisture in the 
refrigerated area. 



Such ozonated airborne moisture maintains a level 
of sterility greater than that which has previously 
been possible, without the need to use chemical 
disinfectants which might otherwise contaminate or 
taint the food or other products on display in the 
refrigerated area. 

Referring now to Figures 2A and 2C, a second 
embodiment of bacteriacidal, ozonated airborne 
moisture supply apparatus comprises a supply 11 of 
mains or demineralised water and a source of ozone in 
the form of an ozone generator 12. . The water supply 
11 is connected via suitable piping (not shown) to a 
water filter 13 and a water demineralisation tank 14, 
both in series and downstream of the water supply 11. 

The demineralisation tank 14 and the ozone 
generator 12 are connected, via piping (again not 
shown), to a water ozonation tank 15 in which the 
ozone from the generator 2 is mixed with the 
demineralised water from the tank 14 to a substantial 
concentration . 

The water supply 11, ozone generator 12, water 
filter 13, water demineralisation tank 14 and water 
ozonation tank 15, as well as the associated 
connecting piping, are housed in a unit 100 which may 
also house any suitable electrical and/or 
electromechanical control means for the apparatus. 
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The output of the water ozonation tank 15 is 
connected to one end 16' of an ozonated water 
circulation pipe 16 whose other end 16" is connected 
to a return inlet of the tank 15, whereby ozonated 
5 water from that tank 15 can be passed, for example, by 
pumping, through the circulation pipe 16 in the 
direction of the arrows A. 

connected to the return run of the circulation 
10 pipe 16 is a plurality, in this case three, of T-pipes 
18 which, in turn, are connected to respective 
airborne moisture generators 17, in this case fog 
generators, associated with respective refrigerated 
product display cabinets indicated generally at 200, 
15 in which food products are displayed on shelves 201 in 
corresponding refrigerated areas thereof. 

Each cabinet 200 is also provided with an air 
ozonator 21 to which is passed air, by means of a fan 

20 (not shown),. from the interior of the cabinet 200, via 
an air filter 22, and in which the so-filtered air is 
ozonated for subsequent passing to the fog generator 
17, via piping 23, where it is mixed, or otherwise 
combined, with the ozonated water supplied from the 

25 pipe 16. That ozonated water supplied to the fog 
generator 17 will be at least partially depleted of 
ozone, whereby the ozonated air Berves to provide 
additional ozone to the fog generator 17, such that 
the fog generator therein for subsequent delivery to 

30 the interior of the cabinet 200, is substantially 
fully ozonated and thus substantially sterile. 

Each airborne moisture generator 17 and air 
ozonator 21, as well as other standard electrical 
35 components, such as a refrigeration coil 203, of each 
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display cabinet 200, is provided with an electrical 
power supply shown diagrammatical ly at 202. 

Bach fog generator 17 communicates with the 
5 interior of the refrigerated area of the corresponding 
display cabinet 200 via an ozonated fog distribution 
system 19 comprising a plurality of pipes 20 through 
which the ozonated fog is delivered to the 
refrigerated area interior of the display cabinet 200 
10 by means of nozzles 21. 

Thus , any ozonated water passing along the return 
run of the circulation pipe 16 which is not fed to the 
fog generator 17, is returned to the water ozonation 
15 tank 15 to whose return inlet the other end 16" of 
that pipe 16 is connected. 

Because the display cabinets 200 are remote from 
the water ozonation tank 15, the ozonated water 

20 circulation pipe 16 is comparatively long and ozone in 
the circulating water normally decomposes to molecular 
oxygen within about ten minutes, the return of the 
unused water, which has not been fed to the fog 
generators 17, to the ozonation tank 15 replenishes 

25 that ozone-depleted water with ozone for subsequent 
recirculation to the fog generators 17 via the 
ozonated water circulation pipe 16. 

The airborne moisture/fog generator 7, 17 of one 
30 or both embodiments of apparatus may be one in 
accordance with the sixth aspect of the invention 
defined above, namely, one in which ozonated air is 
mixed intimately with airborne moisture/fog. 



35 



As discussed above, the two embodiments of 
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moisture supply apparatus may be purged with ozone 
during their shut-down, when airborne moisture/fog 
generator 7, 17 is inoperative and, thus, airborne 
moisture/fog is not being supplied to the interior of 

5 the refrigerated area(s) via the delivery means. Such 
purging effectively sterilises bacteriacidally the 
interior surfaces of the apparatus to eliminate, or at 
least substantially reduce, any bacterial growth on 
those surfaces during shut-down. The purging ozone is 

10 supplied by the ozonated water circulating through the 
pipe 16 and, also, by the air ozonator 5', 21 which, 
although the airborne moisture/fig generator 7, 17 is 
inoperative, is still operative. In this manner, the 
interior surfaces of the refrigerated area(s) are also 

15 sterilised bacteriacidally whilst the apparatus is 
shut-down . 

During that purging operation, initially the 
airborne moisture/fog generator 7, 17 may be rendered 

20 inoperative and any excess water, whether still 
ozonated or not, can be drained therefrom, for 
example, via the drain of the associated refrigeration 
system of the or each refrigerated display cabinet 
300. Then the generator 7, 17 can be refilled with 

25 freshly-ozonated water, for bacteriacidal 
sterilisation purposes, and that water can then also 
be drained away. Thus, any associated drainage 
systems through which the ozonated water is drained, 
is also subjected to bacteriacidal sterilisation. 

30 

Thus, it can be seen that the invention provides 
various forms of apparatus and associated methods 
which maintain at a minimum the levels of bacteria 
within the associated systems, during both operation 
35 and shut-down. 



(1) airborne ^isture generation 
means, such as a fog or mist 



(2) 



generator or & ir 
humidifier; s Pray 

water supply aeans arranged to 

SUPFly water to said airborne 
moisture generation means; 

(3) delivery ne ans arranged to 

<**^ver airborne moisture 
generated by 8aid 

moisture generation means into 
the interior of a refrigerated 
area; and 



(4) means arranged to ozonate water 
from said water supply means with 
a concentration of ozone which is 
sufficient to treat 
bacterxacidally not only the 
water supplied to said airborne 
moisture generation means and the 
so-generated airborne moisture 
delivered into the refrigerated 
-ea interior but also the 
"tenor surfaces of the " 
apparatus with which the ozonated 
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water and airborne eoietnre co»e 
into contact- 

in accordance with claim 1 including 
2 . apparatus in ^ to said water 

B eans arranged t ^ „ ^ re sidual water 

ozonating means for re _ ^ generation 

not supplied to said airborn 
means . 

rdance with claim 1 or 2, 
3. Apparatus in * C ~ ^nre delivery means 

herein said ~ ^rne moisture to 
t^tToTl plurality * refrigerated areas. 

in accordance with claim 1, 2, or 3 
4 . Apparatus , « accor ^ arranged to 

further comprising air airDO rne moisture 

ozonate air being passed it. s ^ . g 

generation means where, an u - ^ 

Lxed with the ozonated water 

ozonation means. 

to mix the ozonated axr a* 
arranged to m» , together, 

airborne moisture intimately tog 

generation means. aac. » » «*« ^n. arranged t. 
Lr spra, ^rturnre 9 eeera ti on 

supply water to saxa deliver airborne 



moisture generated by 
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generation means into the refrigerated area, which 
method comprises generating airborne moisture in said 
airborne moisture generation means from water supplied 
thereto from said water supply means and delivering 
5 the so-generated airborne moisture into the interior 
of the refrigerated area via said airborne moisture 
delivery means, wherein the water supplied to said 
airborne moisture generation means is ozonated to 
provide a concentration of ozone therein which is 

10 sufficient to treat bacteriacidally not only the 
supply of water to said airborne moisture generation 
means and the so-generated airborne moisture delivered 
into the refrigerated area but also the interior 
surfaces of the apparatus with which the ozonated 

15 water and airborne moisture come into contact* 

7. A method in accordance with claim 6, wherein any 
residual water not supplied to the airborne moisture 
generating means , is recirculated for re-ozonation and 
20 subsequent recirculation • 

8- A method in accordance with claim 6 or 7, wherein 
ozonated airborne moisture is delivered by said 
delivery means to the interiors of a plurality of 
25 refrigerated areas. 

9. A method in accordance with claim 6, 7 or 8, 
wherein air being passed to said airborne moisture 
generation means is ozonated and then mixed with 

30 ozonated water in said generation means* 

10. A method in accordance with claim 9, wherein 
airborne moisture is produced from the water in said 
airborne moisture generation means and the ozonated 

35 air is subsequently mixed intimately with the so- 



produced airborne moisture. 

11. Moisture supply apparatus for delivering 
substantially sterile airborne moisture into the 
interior of at least one refrigerated area, which 
apparatus comprises: 

(i) water supply means; 

(ii) airborne moisture generation means 
arranged to be supplied with water from said water 
supply means; 

(iii) means arranged to ozonate water supplied 
from said water supply means to said airborne moisture 
generation means; 

(iv) delivery means arranged to deliver 
ozonated, and hence substantially sterile, airborne 
moisture generated by said airborne moisture 
generation means into the interior of said at least 
one ref rigerated area; and 

( v) means arranged to recirculate back to said 
water ozonating means for re-ozonation any residual 
water not supplied to said airborne moisture 
generation means-' 

12. Apparatus in accordance with claim 11, wherein 
said water ozonation means is arranged to ozonate 
water from the water supply means with an ozone 
concentration which is sufficient to treat 
bacteriacidally not only the water supplied to said 
airborne moisture generation means and the so- 
generated ozonated airborne moisture delivered into 



the interior of the at least one refrigerated area but 
also the interior surfaces of the apparatus with which 
the ozonated water and airborne moisture come into 
contact. 



13. Apparatus in accordance with claim 11 or 12 
further comprising air ozonation means arranged to 
ozonate air being passed to said airborne moisture 
generation means where, in use, the ozonated air is 
mixed with the ozonated water from said water 
ozonation means. 

14. Apparatus in accordance with claim 13, wherein 
said airborne moisture generation means comprises 
means arranged to produce airborne moisture and means 
arranged to mix the ozonated air and so-produced 
airborne moisture intimately together. 

15. A method of bacteriacidally treating apparatus 
arranged to deliver airborne moisture to the interior 
of . at least one refrigerated area and including 
airborne moisture generation means, such as a fog or 
mist generator or air spray humidifier; water supply 
means arranged to supply wa ter to said airborne 
moisture generation means, and delivery means arranged 
to deliver airborne moisture generated by said 
airborne moisture generation means into at least one 
refrigerated area, which method comprises generating 
airborne moisture in said airborne moisture generation 
means from water supplied thereto from said water 
supply means and delivering the so-generated airborne 
moisture into the interior of said at least one 
refrigerated area via said airborne moisture delivery 
means, wherein the water supplied to said airborne 
moisture generation means from said water supply means 
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is osouated and as, residual water sot supplied to 
said airborne aoisture generatxon means, 
recirculated for re-osonation. 

< A method in accordance »ith =1.1- 15. the water 

5 rom .aid water supply me... i. counted with a 

concentration of osone 

bact.riacidally not o.ly the water «P^ ^> £ 
sirborne moisture generation mean, and the .0 
10 geneTted airborne mox.ture delivered to the or. «ch 
refrigerated area but also the ieterxor surfaces of 
£ associated apparatus with which the osoneted water 
and airborne moisture come into contact. 

17 » method in accordance with claim 15 or U, 
1 "seretn air being pa..ed to seid airborne moxstur. 

;.ner.tion me... is osonated and then mx*ed -xth 
osoneted water in Mid ge.er.tio. me*... 

,„ i, A method in .ccorde.ce with claim 17, wherein 
M "rboree moisture is produced from the weter x. ..xd 
airborne moi-ture gyration me... and the osonated 
sir is eub^ently mixed with the so-produced 
airborne moisture. 

25 19 Moisture supply apparatus in accordance with any 

V i J 5 and 11 to 14 including ozone 
of claims 1 to 5 ana " 

generation means arranged to purge the apparatus. 

, 0 20 A point of sale, refrigerated display cabinet 
30 associated with or incorporating moisture s upp y 
apparatus in accordance with any of claoms 1 to 5, U 
to 14 and 19. 

A method in accordance with any of claims 6 to 10 
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and 15 to 18, wherein the apparatus is purged with 
ozone during shut-down thereof. 

22. Moisture supply apparatus for delivering 
substantially sterile airborne moisture into the 
interior of a refrigerated area, substantially as 
hereinbefore described with reference to the 
accompanying drawings. 

23. A method of bacteriacidally treating apparatus 
arranged to deliver airborne moisture to the interior 
of a refrigerated area, substantially as hereinbefore 
described. 

24. A method of generating ozonated airborne 
moisture, which method comprises producing airborne 
moisture from a supply of water, ozonating a gas, such 
as air, and mixing the so-produced airborne moisture 
and so-ozonated gas intimately together, to provide 
ozonated airborne moisture. 

25. Apparatus for generating ozonated airborne 
moisture, comprising means arranged to produce 
airborne moisture from a supply of water, means 
arranged to ozonate a gas, such as air, and means 
arranged to mix the so-produced airborne moisture and 
so-ozonated gas intimately together, to provide, in 
use of the apparatus, ozonated airborne moisture. 

26. Apparatus in accordance with claim 25, wherein 
said airborne moisture and ozonated gas mixing means 
comprises a mixing chamber. 

27. A method of generating ozonated airborne 
moisture, substantially as hereinbefore described. 



28. Apparatus for generating ozonated airborne 



ft 
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reference to the accompanying drawings, 
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